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CLINICAL STUDIES OF DRUG ADDICTION 


III. A Critical Review of the Withdrawal Treatments With Method of Evaluating 
Abstinence Syndromes * 


By LAWRENCE Ko us, Medical Director, and C. K. Himmetssacu, Passed Assistant 
Surgeon, United States Public Health Service, United States Public Health Service 
Hospital, Lexington, Ky. 


Addiction to opium, as expressed by physical dependence upon the 
drug and tolerance to large doses of it, is a self-limited condition that 
quickly disappears regardless of and in spite of what treatment is 
given to cure it, provided the drug is taken away from the patient, but 
addicts are notoriously subject to relapse, especially in a country 
which, like the United States, so efficiently regulates the opium traffic 
that comparatively few persons with normal nervous constitutions 
become addicted to it or remain addicted for long periods. The old 
unstable addicts come back for treatment time after time and this 
doubtless has lent weight to the idea that the addict has suffered some 
physical damage or change due to opium that makes his return to the 
use of it inevitable unless the damage can be remedied and the sup- 
posed physical craving obliterated by some form of physical therapy. 

The relapse of cured drug addicts is due not only to physical depend- 
ence but also to original psychic stresses, relief from which produces 
the seductive calm that leads in most cases to the use of opiates to the 
point of physical addiction; and to memory associations and habit 
that are built up by the practice, over long periods of time, of relieving 
mental and physical distress and pain by the use of opiates. The 
evaluation of these factors and the relative importance of them have 
been discussed in another paper (/). It is sufficient here to state that 
the physical factor is of minor importance except in some cases of 
addiction that have iasted for years. 

Withdrawal of the opium is all that is necessary in addicts with 
normal nervous constitutions and it is very simple to take the drug 
from them, but it is clear that withdrawal therapy is the most unim- 
portant phase in the treatment of emotionally unstable drug addicts, 
Such patients must be rehabilitated mentally and emotionally if 
permanent cure is to be effected. We are, however, not concerned in 
this article with the means by which this rehabilitation is brought 
about. 


*Read at the ninety-third annual meeting of the American Psychiatric Association, Pittsburgh, Pa., 
May 10-14, 1937, and published in the American Journal of Psychiatry, vol. 94, No. 4 (January 1938). Re- 
printed here by permission of the Association. 
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2 CLINICAL STUDIES OF DRUG ADDICTION 


Withdrawal therapy has attracted a great deal of attention and 
much is still being written about it. New treatments, said to be 
specific, are advanced from time to time and then discarded as useless 
or even harmful, or old treatments are revamped and presented as 
new. Endocrinology, immunology, and chemistry have been invoked 
to explain the ultimate nature of addiction and prove the virtue of 
certain lines of treatment. All of this, together with the fact that the 
treatment of physical addiction is so easy and yet so difficult and dis- 
couraging when the patient cannot be controlled, has tended to becloud 
the issue. 

We shall not review all the literature on the subject but refer the 
reader to Terry and Pellens (2) for a bibliography on withdrawal 
therapy and extracts of the more important articles written about it 
up to 1928. 

There are several types of treatment. Our object is to discuss the 
more important types and to present a method of selecting patients 
for research and of evaluating withdrawal symptoms which will guard 
against errors in the future such as those that have caused the 
acceptance of useless and even harmful treatments in the past. 

Two common sources of error have contributed to the improper 
evaluation of methods of treatment. First, addicts with the same 
degree of physical habit react to the discomfort of withdrawal with 
widely different degrees of mentalintensity. Temperamental, neurotic, 
or cringing individuals complain bitterly of symptoms that normal 
persons and many psychopaths who have made up their minds to 
go through with the treatment, come what may, do not complain of 
at all. Much is made of restlessness, nervousness, pain, and fear of 
impending collapse by patients who show none or very little of such 
objective manifestations as vomiting, diarrhea, tremor, and insomnia; 
while others showing these and other objective symptoms to an intense 
degree may complain very little and say they are doing quite well. 
Second, most addicts who come in for treatment today do not have 
strong habits because they have been getting an inadequate supply of 
adulterated drug at irregular intervals or have been deprived of their 
favorite drug for several days and are, therefore, almost over the 
withdrawal period when they are received for treatment. If investi- 
gators would take account only of objective symptoms, eliminate 
from studies all subjects with weak habits, use controls, and remember 
that with few exceptions all addicts from whom they take the drug 
will quickly get over the physical withdrawal symptoms regardless of 
what other treatment they are subjected to, fewer errors would be 
made. 

Treatments fall into three main groups: Slow withdrawal, rapid 
withdrawal, and abrupt withdrawal. A number of specific treatments 
have been grafted upon the rapid and abrupt withdrawal methods. 
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The slow withdrawal method was in almost universal use up until 
about 45 years ago. By this method the daily dose of opiate is 
gradually reduced over a period of a month or more,' using various 
techniques not essentially different from one another. It was the 
method of choice in homes and a modified form of it is still used with 
success in some sanitaria. After the rapid withdrawal method (with- 
drawal in from a few days to 2 weeks)! was introduced much of the 
writing was concérned with the relative merits of it and slow with- 
drawal. The issue seems to have been settled against slow withdrawal, 
not because treatment by this method is impossible, for with proper 
cooperation and favorable environment the withdrawal, if slow enough, 
can be accomplished with so few symptoms that the patient is hardly 
aware that the opiate is being withdrawn, but because it is seldom 
necessary and is, as a rule, impractical. If the patient can be con- 
trolled, slow withdrawal is not necessary; if he cannot be controlled 
he is likely to change his mind and discontinue treatment before it 
is finished, or use the treatment for several weeks merely to get opiates. 
Sincere addicts, who are temperamental or subject to unusual varia- 
tion in moods, may change their minds about the desirability of cure 
when slight discomfort or an attack of ‘‘blues’”’ comes on. Insincere 
addicts start the treatment to fool their doctor or to make insistent 
relatives or friends believe they are sincere. 


BELLADONNA TREATMENTS 


The belladonna group of drugs has been widely used in the treat- 
ment of opium addiction, and some form of belladonna treatment 
dominated the situation for a period of about 30 years beginning in 
1901. Treatment by these drugs is absolutely useless and even harm- 
ful to addicts in withdrawal, but because so much has been written 
about it and articles continue to appear (3) in which such treatment 
is lauded, a brief review of the use of these drugs will be given. Their 
wide and continued use illustrates the errors that may creep into 
observations as to the efficacy of treatments and supports our own 
observation that addicts often get over the withdrawal period in spite 
of, rather than because of, what is done for them. 

Lott (4) in 1901 first brought the hyoscine treatment forcibly to the 
attention of the medical profession, although drugs of the belladonna 
group had been used before in the treatment of addiction, but not in 
such a drastic manner as that employed by Lott. Petty (5), in the 
same year, brought forth his hyoscine treatment and later on claimed 
the duhjous honor of having been the first to introduce it. 

1 This is purely arbitrary. Writers on drug addiction vary as to the time element of slow and rapid with- 
drawal. In order to avoid uncertainty as to what is meant we classify as rapid any withdrawal in 2 weeks 
or less, and as slow, any withdrawal in 1 month or more, and consider any time between 2 weeks and 1 


month as intermediate; this may be either rapid or slow depending on the severity of the habit. This 
intermediate period is usually regarded as slow. 
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With the patient still under the influence of morphine, Lott began 
his treatment by giving Xoo grain of hyoscine hydrobromate and con- 
tinued with %oo grain at 30-minute or 1-hour intervals for from 24 to 
48 hours; the object being to produce “‘hyoscine intoxication.”” Ac- 
cording to Lott, the patients have diarrhea but do not suffer during 
this period. Nevertheless, he states that they may see and imagine 
things that do not exist, and grow ‘‘quite wild’’, and he recommends 
that they be taken care of in a downstairs room by a strong nurse 
constantly at the bedside so as to prevent self-injury or injury from 
falls, as the patients are ‘“‘incoordinate and unable to stand.”’ Lott 
gave only up to three %-grain doses of morphine during this period 
and sometimes found it necessary to give strychnine, nitroglycerine, or 
digitalis for the heart. He states that at the end of the first delirious 
period the patient “no longer craves the drug and would not take it.” 

The second stage is then begun with the administration of grain 
of pilocarpine every hour until the physiological effect is produced. 
Enough of this drug is given to maintain the effect until ‘the drugs 
that have been stored in the cord and body are eliminated.” During 
this period and afterward his patients suffer with diarrhea, yawning, 
sneezing, pains, cramps, restlessness, and insomnia, for which various 
remedies are given. After a week or 10 days appetite returns, but 
pains, nervousness, restlessness, and insomnia continue and are con- 
trolled by hot and cold baths, bromides, chloral, massage with lini- 
ments, pilocarpine, atropine, hyoscine, strychnine, and electricity. 

Lott offered no theory of drug addiction, but the inference is gained 
that he thought morphine was stored in the cord and other tissues 
and should be eliminated in order to effect a cure. Lott’s patients 
certainly suffered more according to his own description than patients 
who receive abrupt withdrawal without any drug treatment. 

It was due mainly to Petty (6) that the belladonna treatment came 
into almost universal use in this country. Petty based his treatment 
on the theory that the essential pathology of addiction “‘is intoxica- 
tion of drug, intestinal and auto-origin’’, and he claimed that most 
of the symptoms incident to the withdrawal of drugs are due to these 
toxins. He stated further that ‘‘at least six of the most troublesome 
and dangerous complicating symptoms incident to the abrupt with- 
drawal of opiates have their originin * * * deficient excretion. 
These are intestinal colic, nausea, vomiting, diarrhea, labored and 
deficient heart action and collapse.’”’ Acting on his toxemia theory 
he laid great stress on aiding elimination as an essential of treatment, 
especially elimination by the bowels. He thought that purgatives 
and secretory stimulants were not sufficient; in fact, they made con- 
ditions worse by causing the pouring out of secretion in the upper 
bowels, so “benumbed by morphine”’ that the secretions would not 
move on. According to him, nausea, vomiting, deficient heart ac- 
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tion and collapse were caused by these secretions and an engorged 
portal circulation. In order to overcome this condition he used what 
he considered a physiologically balanced purgative compound to 
overcome the semiparalyzed bowel function. The key to the Petty 
treatment is purgation and scopalamine, and the essential of his 
purgation is strychnine to stimulate peristalsis in the “paralyzed 
bowels.” Of this drug he gave in many cases 1/8 grain every 2 hours 
until four doses were given and he has given as much as 1/4 grain every 
2 hours until one grain was given in 8 hours. This was in addition 
to the strychnine in his purgative compound. 

Petty took his patients off morphine in from 30 to 36 hours. He 
started his treatment with an elaborate system of purgation and began 
the administration of scopalamine about the time the morphine was 
discontinued. He did not make his patients wildly delirious, as 
did Lott, but kept them under a mild “belladonna intoxication” for 
from 36 to 48 hours. He continued to give purgatives during the 
delirious period, at the end of which, according to him, his patients 
began to have small bilious stools that fully cleansed the system of 
toxic matter. This occurred by the end of the fifth or sixth day from 
the beginning of treatment. Petty found it necessary, as did Lott, 
to give sparteine sulfate to support the heart during the active 
treatment or convalescence. Petty placed greater stress on the 
purgation which he thought overcame the toxins that are the “prin- 
cipal cause of suffering in these cases’’ than he did on the scopalamine, 
but he said for hyoscine (scopalamine) that it “not only occupies but 
fills when properly used as important a place in the treatment of 
morphinism as does chloroform or ether in the practice of surgery.” 
According to him, it relieves pain, prevents undue nervous strain 
and exhaustion, arouses certain nerve centers which the opiate has 
blunted and produces a secondary ‘stimulation of the secretory und 
excreting organs.” 

A variant of the hyoscine treatment that was extensively used in 
this country for 25 years is one introduced by Lambert and often 
referred to as the Towns-Lambert treatment (7). It is a rapid 
withdrawal method in which heroic purgation and a “specific’’ con- 
sisting of a mixture of 2 parts of tincture of belladonna and 1 part 
each of fluid extract of xanthoxylum and fluid extract of hyoscyamus 
is given by mouth. Lambert states that this treatment brings about 
a real obliteration of the craving for narcotics and that under the 
influence of the specific the patients do not suffer from the intense 
diarrhea that usually accompanies the withdrawal of morphine but 
that energetic, drastic, cathartic medication is necessary to obtain 
the desired elimination. Lambert aims only to bring about a mild 
belladonna intoxication by the use of his specific and according to 
him in from 2 to 3 days after the treatment has started his patients 
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have a liquid green stool following a dose of castor oil, after which they 
often feel suddenly relaxed and comfortable. 

Lambert has varied his treatment somewhat from time to time 
(8) (9) (10) and, depending upon indications, has used in addition to 
the purgatives and specific other drugs such as oxgall, phenacetin, 
caffeine, pyramidon, salicylates, sodium nitrate, sodium bromide, 
sodium bicarbonate, codeine, and chloral. 

Lambert’s treatment was less drastic than either the Lott or Petty 
treatment and doubtless benefited some patients, especially in view of 
the fact that he treated them symptomatically and used sodium 
bromide, sodium bicarbonate, and codeine—three drugs that do have 
some effect in alleviating the severity of withdrawal symptoms. The 
belladonna specific is, however, in our experience definitely harmful, 
and it is of interest to note that Lambert himself has changed his 
mind about the usefulness of the belladonna group of drugs (1/1). 

There are many varieties of treatment besides those given in which 
some member of the belladonna group of drugs is used because of its 
supposed specific action. Scott (12) states that “the morphinist is 
one who has been accustomed to preserve vagal predominence and 
sympathetic depression by means of his drug” and that during with- 
drawal ‘atropine secures for him the steady vagal tone which means 
a smooth passage to recovery.”” He withdrew the morphine slowly 
while giving small doses of atropine and administered luminal in large 
and increasing doses. Good results were reported. 

It is apparently true that in withdrawal there is a tremendous stimu- 
lation of sympathetic functions, but the action of morphine and atro- 
pine on the vagus and sympathetic system is so complicated that the 
total picture of withdrawal and the action of atropine cannot be en- 
compassed in such a simple theory. Atropine depresses the para- 
sympathetic system and one might logically conclude from this that 
such depression would still further augment sympathetic predominance 
during withdrawal and thus make conditions worse. In any event, 
theory must give way to clinical observations which definitely show 
that this group of drugsincreases the suffering of patients. The Mayor’s 
Committee on Drug Addiction (11), by using controls, eliminated any 
doubt about it. 

Our own observations confirm the findings of the Mayor’s Committee 
and one may well wonder why drugs so definitely harmful to addicts 
during withdrawal should be considered beneficial. The “knock-out” 
feature of these treatments, especially Lott’s and Petty’s, doubtless 
had the effect of holding until cured many patients who would have 
discontinued a withdrawal treatment before being cured, and the 
psychological effect of doing something for patients practically all 
the time has a tendency, by allaying apprehension, to hold them even 
though what is done is harmful. 
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The theories advanced for the use of the belladonna group of drugs 
and of purgation, pilocarpine, and strychnine are unsound. It is true 
that small doses of morphine and hyoscine antidote each other, but in 
morphine withdrawal we are not laboring to antidote the physiological 
effect of morphine but of abstinence from it. Lott gave morphine to 
his patients when they showed evidence of serious hyoscine poisoning, 
but we may ask why give a patient who is seriously ill a poison that 
needs to be counteracted by another poison? 

As to the use of pilocarpine, all secretions of patients in withdrawal 
are increased because of the withdrawal and this is largely responsible 
for the vomiting and diarrhea as well as the sweating. A drug that 
increases these secretions as pilocarpine does can, therefore, only add 
to the distress of the patient. One reason given for the use of purga- 
tives and pilocarpine in withdrawal treatment is that they increase 
the elimination of morphine. If this is true, it is a good reason for not 
giving them, because the organism is suffering at this time because of 
abstinence from, not the presence of, morphine in the body. 

Treatment by strychnine, as advocated by Petty and others, is just 
as illogical as treatment by purgatives and pilocarpine. The patient 
in withdrawal is hypersensitive, restless, and apprehensive, and strych- 
nine, by increasing the acuteness of perception, aggravates these 
symptoms. Its use in withdrawal illustrates again that patients from 
whom morphine is taken get well in spite of the treatment. 

The fundamental change in the human organism that brings about 
addiction is not known, but one thing is certain—it is not due to auto- 
or intestinal-intoxication, nor are the symptoms of withdrawal due to 
either one of these toxemias. Extreme purgation is, therefore, illogical. 
The only effect of such purgation is to devitalize the patient and in- 
crease the danger of collapse and death. 


DEATHS UNDER TREATMENT 


Most writers on drug addiction speak of the danger of death from 
withdrawal, but in a fairly comprehensive, though incomplete, review 
of the literature we find reference to only eight * actual cases (13) (14) 
(15) (16). Unreported deaths must be fairly common as we have 
knowledge of 11 cases. Six of these occurred in 1 year in a hospital 
where 130 patients were given the hyoscine treatment. Two received 
a modified Towns-Lambert treatment in which the specific and purga- 
tion were given without any morphine, it being considered in the hos- 
pital where they were treated to be more or less sinful and criminal to 
give morphine to an addict. One was a woman about 60 years old 
with a strong habit who was given abrupt withdrawal because it was 

2 Since writing the above, there have come to our attention three additional cases reported by Piker and 


Gelperin in Ann. of Int. Med., 10 (O. S., 15): 1279 (1937), and one by Obersteiner in Internat. klin. Rund- 
schau, 5: 1840-43 (1891); Abstract in Centralbl. f. klin. Med., 13: 524 (1892). 
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thought somehow to be morally wrong to give morphine to an addict 
even in treatment. One, a man 62 years of age, died under abrupt 
withdrawal. (Information was not definite as to whether this man 
collapsed in a heat cabinet.) One, a man 42 years old, with a possible 
but unproved heart lesion, suddenly collapsed under abrupt withdrawal. 
Hyoscine, belladonna, and purgatives undoubtedly increased the dis- 
tress of eight of these patients and contributed to their deaths. 


PEPTIZATION AND WATER BALANCE TREATMENTS 


Bancroft, et al. (17), have proposed a theory of drug addiction and a 
treatment based upon it. According to them, the protein colloids of 
the nervous system are coagulated (agglomerated) by the morphine 
in chronic morphinism and these colloids may be dispersed again by 
a peptizing agent, the best of which, according to them, is sodium 
thiocyanate (sodium rhodanate). They do not use the words “‘pepti- 
zation” and “coagulation” in the ordinary sense but state that “‘in 
the case of the nervous tissue we are probably dealing with jellies and 
the whole thing may well be a question of more or less bound water, 
the former is equivalent to peptization and the latter to agglomera- 
tion’ (coagulation). They state that when morphine is taken up to 
a certain point it is “adsorbed by the protein colloids of the nervous 
system causing reversible agglomeration or its equivalent, the loss 
of bound water. * * * Upon withdrawal morphine leaves the 
tissues slowly and peptization takes place gradually, or the equivalent, 
more water is bound, giving rise to excitement which is manifested by 
withdrawal symptoms”, and ‘in the course of time the peptizing 
agents normally present in the body return the nervous systems to 
their correct degree of dispersion and the patient recovers.”’ 

Bancroft lists a number of other drugs besides morphine that are 
agglomerating agents and in a review of treatments of drug addiction 
he notes that many of these have been used and states that they are 
worse than useless, as they tend to aggravate an already agglomerated 
condition of the nervous tissues. According to him, the only treat- 
ments reviewed by him that have merit from the point of view of his 
theory are those that employ sodium bicarbonate, sodium bromide, 
ephedrine (peptizing agents) or withdrawal without drugs. Bancroft 
also applies his theory of the agglomeration and peptization of nervous 
tissue to an explanation of cettain mental diseases (18). His theory 
as to drug addiction may contain a clue as to the ultimate nature of 
it, but his experiments do not prove it. We shall not discuss the 
theory, however, except in its practical application to the treatment 
of drug addiction by the use of sodium rhodanate. 

From a perusal of the clinical histories of his cases we are forced to 
the conclusion that if he had used controls he would have found that 
those receiving sodium rhodanate suffered more than the controls. 








CLINICAL STUDIES OF DRUG ADDICTION 9g 


In one article (17) he cites at considerable length in support of his 
theory four cases treated by sodium rhodanate. Two of these cases 
had been taking only four grains of morphine daily for 2 and 6 years, 
respectively, and both of them became wildly delirious and psychotic 
during withdrawal under sodium rhodanate, although the morphine 
was not abruptly withdrawn. In one, the psychosis lasted 16 days 
and in the other approximately 2 months. Bancroft thinks that one 
of these patients had on admission a psychosis that was masked by 
the use of morphine. This case was obviously inferior, but an im- 
portant point in the clinical history is that a psychosis that was not 
observed on admission and became very striking under sodium rhoda- 
nate, cleared up after the sodium rhodanate was discontinued. The 
patient was discharged in better condition mentally than on admission. 

In our experience with hundreds of cases we have not had one 
become psychotic during the withdrawal period but one of us has 
encountered two cases of 30-year addiction in which the patients 
became mildly hypomanic after withdrawal (1). The development 
of psychosis during withdrawal is, therefore, a possibility, but nothing 
seems to be more unlikely than the development of two cases out of 
four in persons who had recently become addicts. 

Bancroft does not consider the delirium and psychoses produced 
in his patients of any importance, but it is of interest that he quotes 
Borg (19) to the effect that under potassium thiocyanate four patients 
suffering with high blood pressure developed a toxic psychosis that 
lasted from 5 to 7 days after the drug was stopped. Bancroft, how- 
ever, warns against the use of potassium thiocyanate, but Borg (/9) 
also reports psychoses produced by the sodium salt. 

In addition to the psychoses, Bancroft’s two patients suffered 
with all the usual symptoms of withdrawal, including elevation of 
temperature, elevation of basal metabolic rate, restlessness, profuse 
sweating, vomiting, pains, etc., and one of them had involuntary 
bowel movements, a symptom which we have never observed in other 
forms of treatment. One of the other two cases in his series of four 
refused to take sodium rhodanate after the fifth day, presumably 
because it upset his stomach, a symptom of which all of them 
complained. 

The remaining case, no. 1 in the series, is the only one of the four 
that was not made distinctly worse by the treatment. The morphine 
was withdrawn from this one in 6 days and the sodium rhodanate 
continued for some time afterward. According to the description this 
patient had symptoms at least as severe as 50 percent of present-day 
addicts who receive abrupt withdrawal, the only difference being that 
as treated the symptoms were more prolonged. 

We have not used the sodium thiocyanate treatment for drug addicts, 
but Dr. Marion R. King, of the United States Public Health Service 
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(20), tried the drug on 10 patients and discontinued it because it 
invariably produced gastric discomfort accompanied by nausea and 
vomiting and made no favorable impression whatever on the withdrawal 
symptoms. It was a common occurrence for his patients to vomit 
2 minutes after swallowing a capsule. It is only fair to state here 
that King did not use recrystallized sodium rhodanate in order to 
insure purity as recommended by Bancroft. 

Bancroft’s mistaken conclusions about the value of sodium thio- 
cyanate in the treatment of drug addicts are apparently due to unfamil- 
iarity with the clinical picture during withdrawal. He says (21), ‘‘The 
withdrawal symptoms met with upon attempting to cure drug addicts 
by withholding the morphine are very much like those deseribed by 
Borg (19) upon prolonged administration of large amounts of sodium 
thiocyanate for the relief of hypertension: disorientation, hallucina- 
tions of sight and hearing, mania, confusion, and ideas of persecution, 
singly or in combination. These symptoms are not due to the same 
cause because the sodium thiocyanate overpeptizes the brain colloids 
of the normal person’’. Such symptoms do not occur during the with- 
drawal period except when patients are given delirium-producing drugs. 

Bancroft and Rutzler (21) have definitely shown that sodium thio- 
cyanate antagonizes morphine. This doubtless explains in part why 
the drug is harmful during the withdrawal period as the patient is then 
suffering because of abstinence from morphine and he needs morphine 
or some similarly acting agent to reduce the severity of the symptoms. 

Inadequate information as to the clinical picture during withdrawal 
and the effect of certain drugs upon it has caused praise of some rather 
remarkable treatments. Church (/4), using Macleod’s “bromide 
sleep’’ treatment (120 grains sodium bromide every 2 hours) revived by 
the use of oxygen, strychnine, etc., one patient who had been brought 
near death by the treatment. This patient lost 18% pounds in weight 
in 20 days. In our experience the average patient loses about 6 
pounds during the withdrawal period and regains it by the twentieth 
day. Another patient who received the treatment died, and Church 
reports 2 deaths out of 10 patients treated by Macleod. He recognized 
the danger of this form of treatment but was so favorably impressed 
by it that he advocated its use in well-selected cases. 

Bromides in small doses do relieve to a certain extent the restlessness 
and insomnia from which all addicts suffer during withdrawal, but 
given to the point of delirium they definitely retard recovery and are 
dangerous. 

Adler (22), working on Barbour’s hypothesis (23) that abstinence 
manifestations are the result of tissue hydration, treated a number of 
addicts with various diuretics. She reported particularly favorable 
results with euphylline. We have been unable to confirm any objec- 
tive value from this type of therapy. The clinical picture and blood 
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studies have consistently indicated that anhydremia is associated with 


the abstinence period. 
LIPOID TREATMENTS 


The fact that opium is supposed to act upon the nervous tissues and 
that these tissues contain lipoids has been used by some observers to 
construct theories of drug addiction and treatments based upon these 
theories. The most widely heralded of these treatments and also the 
most useless and harmful is the Narcosan treatment. The author of 
this treatment (24) states that “It is a well established fact that the 
lipoids of various organs as well as of the nervous system may be 
extracted and consumed by the administration of narcotic alkaloids” 
and that the “lack of sufficient lipoids in the nervous system is respon- 
sible for the longing of drugs.” He further states that ‘“‘We are in a 
position to determine synergy of various lipoids which enables us to 
replace the lost lipoids of the body up to a normal point, bringing the 
patient into a normal condition both physically and mentally.” 

A treatment was invented which was said to be a solution of lipoids 
together with nonspecific proteins and water-soluble vitamins and it 
was claimed that patients taking this treatment ‘‘will soon become 
normal and develop a contempt for the opiates which is most pro- 
nounced ” (25). 

Lambert and Tilney (13), reporting on 366 cases treated by Narco- 
san, confirmed this observation with the statement that “this sub- 
stance was self-protecting against the patients indulging in narcotics on 
the sly.” They were very favorably impressed by the Narcosan treat- 
ment and stated in explanation of its action ‘‘that narcotics, such as 
morphine, call forth in the body certain protective substances to 
neutralize them. If the narcotics be suddenly withdrawn, and not 
given, these neutralizing substances are themselves toxic to the body. 
The lipoids in Narcosan neutralize these toxic substances in place of 
the narcotic.” 

Scheib (26) reporting on 1,700 cases including the 366 treated by 
Lambert, was so impressed that he reported results “unparalleled by 
any other known treatment”’;while Johnson (27),comparing the results 
of 24 Narcosan treatments with 12 cases treated by other methods, 
found no benefit. The treatment excited a great deal of interest and 
was finally studied by the Mayor’s Committee on Drug Addiction (11). 
This committee, by the use of controls, found that the Narcosan treat- 
ment was not only not beneficial, but it increased all the distressing 
symptoms of withdrawal and was positively dangerous to life. The 
report of this committee is of especial interest because Lambert, who 
had previously reported favorably on the Narcosan treatment, was 
chairman of it. The history of the Narcosan treatment illustrates 
very well the errors that may be made by uncontrolled observations of 
addicts during the withdrawal period. 
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Other lipoid treatments have been presented (28), notable among 
them being one based on a theory advanced by Ma. Ma (29) states 
that the amount of lipoid material in the body cells of opium addicts is 
reduced almost to nil in serious addiction and when lecithin is admin- 
istered orally lipoid material is gradually increased, while the craving 
for opium correspondingly subsides. He advances the hypothesis 
that by continuously administering lecithin an automatic disappear- 
ance of the opium habit and a subsequent reduction of opium toler- 
ance might be expected. He claims experimental proof of this 
hypothesis. 

In support of his theory that the lipoids are depleted in chronic 
morphinism, Ma (30) found quantitative changes in the Golgi lipoids, 
alterations in the nucleus, and slight changes in the mitochondria in 
the cells of morphinized rats. MacEwen and Buchanan (31), repeat- 
ing Ma’s work but using dogs, demonstrated by means of controls 
that there was no significant variation from the normal in any of their 
morphinized animals. 

In 1932 Ma (32) made a lecithin feeding experiment on a group of 
143 opium smokers and was favorably impressed but stated that 
further experimentation was necessary. In 1935 a more favorable 
report was issued (29). The patients subjected to this experiment 
were allowed to have all the opium they wanted to smoke in the cus- 
tomary manner but were required to take from 20 to 30 grams of 
soy-bean lecithin by mouth three times a day, after meals. It is 
stated that the patients receiving this treatment show a less and less 
desire for opium and eventually take no more of it, the time for effect- 
ing a cure varying from 4 to 22 days. 

We have not experimented with this treatment but we do not feel 
that the experimental evidence upon which it is based is sound. There 
is no conclusive evidence proving that the lipoids of nervous tissue 
are depleted by narcotics and even if they are it is not logical to as- 
sume that the mere feeding or injection of lipoids would remedy the 
deficiency, especially while the narcotic is still being administered. 


ENDOCRINE TREATMENTS 


A supposed disturbance of endocrine function due to addiction has 
been referred to by several authors. Some of the symptoms that the 
patients show during tolerance suggests that the thyroid function may 
be inhibited and the anxiety, general restlessness, and increased 
metabolic rate that ensue upon withdrawal suggest thyroid over- 
activity. Likewise, the fact that during withdrawal the blood-sugar 
level is always raised indicates an overactivity of the adrenals, but it 
is not known whether these glands are directly affected by withdrawal 
of morphine or whether the effect comes through a disturbance of 
nervous control. The sympathetic system is obviously stimulated 
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during withdrawal and this could act as a stimulant of the adrenals 
with a consequent outpouring of epinephrin, or the stimulation of 
adrenal secretion could come indirectly from an overactive thyroid 
gland. 

The endocrine treatment that has excited most attention is that 
advanced by Sakel (33) (34) (35) who believes that withdrawal symp- 
toms are caused by oversaturation of the nerves with epinephrin and a 
disturbance in the equilibrium of the vegetative nervous system. 
Insulin, according to him, eliminates signs of abstinence by reestab- 
lishing the equilibrium and he attempts to counteract the withdrawal 
symptoms by the use of this drug and sedatives. He begins the use of 
insulin as soon as withdrawal symptoms set in and administers it for 
from 6 to 8 days in doses up to 80 units in 24 hours. Along with this 
he gives small quantities of ergot of rye and choline in order to equalize 
a disturbed balance in the para-sympathetic-sympathetic system dur- 
ing the acute withdrawal period. He at first gave glucose with the 
insulin but later on discontinued it and controlled hypoglycemic mani- 
festations by regulating the insulin dosage. 

Sakel does not attempt to bring about insulin shock in morphine 
withdrawal and his theory of the action of insulin in this condition 
differs somewhat from his theory of its action in schizophrenia (36). 
In the latter disease he is on somewhat more solid ground insofar as 
the accuracy of clinical observations is concerned. 

A weak point in his theory in relation to morphine withdrawal and 
the effects of insulin upon it is that while epinephrin has many effects, 
insulin has only one—namely, the burning of carbohydrates. 

Other observers treating a small number of patients with insulin 
(37) (88) (89) (40) (41) (42) (48) have reported favorable results, but 
a few have not been impressed. None used controls. 

Sakel states that his patients under the insulin treatment began to 
gain weight in 7 days. Our patients, under any form of treatment, 
including the controls who get no drug medication whatever, begin 
on the average to gain weight 4 days after the last dose of morphine. 

It is extremely difficult to evaluate the effect of treatments in an 
explosive condition like morphine withdrawal that subsides in a few 
days regardless of what treatment is given for it. The only way to 
be sure of the action of a given remedy is to give it only to strong 
cases of addiction without drug medication and use controls or give 
the controls the same supplementary medication. Intravenous 
glucose or sedatives in moderation or both have been used by the 
various observers along with the insulin. These measures in our 
hands are effective without insulin. By excluding from the research 
cases with mild habits (80 percent of the total) and taking account 
of all factors we found that insulin had no effect on withdrawal symp- 
toms. Insulin, of course, brings the blood sugar down but there is 
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no reason to believe that the high blood sugar incident to withdrawal 
is of itself the cause of any of the symptoms. This, together with 
some other withdrawal phenomena, is in all probability due to an 
overactive sympathetic system from which an artificial check has 
been suddenly removed. However this may be, experience with 
treatments thus far has shown that time alone restores the apparently 
stimulated sympathetic to normal. 

The ovarian hormone has also been used with reported favorable 
results in the treatment of drug addiction. This treatment was 
apparently suggested by the fact that this hormone has a chemical 
structure somewhat similar to that of morphine. Pettersson (44) 
used ovarian panhormone on two cases and thought the results justi- 
fied a further trial of this remedy. He also gave pernocton, veronal, 
luminal, and paraldehyde with the hormone. His patients suffered 
with restlessness, insomnia, diarrhea, and distressing pains in the legs 
such as might be expected on the withdrawal of opium from addicts 
with mild habits. We have not used this treatment but are inclined to 
believe that the evidence so far presented about it is not encouraging. 


IMMUNITY TREATMENTS 


Hirschlaff (45), Geoffredi (46), and others have attempted to ex- 
plain tolerance and the withdrawal symptoms along the lines of 
Erhlich’s theory of immunity, the general idea being that morphine 
acts as an antigen for the production of antibodies which are poison- 
ous and cause abstinence symptoms when the morphine is withdrawn. 
Pellini and Greenfield (47) and DuMez and Kolb (48) failed to find 
anything in the blood of addicts that increased tolerance to morphine 
or produced symptoms similar to the abstinence symptoms of the 
donor, and there is no conclusive evidence that alkaloids cause the 
formation of antibodies as do protein derivatives. Nevertheless, 
treatments which have this theory as a background have been in- 
vented and reported upon favorably. 

The most important of these is Modinos’ autogenous serum therapy 
(49). Modinos found that blister fluid contained hydrocarbons, 
lipoids, oxydases, lipases, and a high leucocyte count (20,000 to 80,000) 
and he thought it contained antibodies that had therapeutic value 
against withdrawal symptoms. He thought that these antibodies 
were more numerous in the blisters than in the blood because of an 
excess formation of antibodies between the layers of the skin. Acting 
on this theory he produced an artificial blister and after 12 to 14 
hours withdrew serum from this blister and injected it under the skin 
in amounts of from 5 to 20 cc. Two other injections were made at in- 
tervals of 4 days while the opiate was gradually withdrawn. Modinos 
claimed that withdrawal symptoms were slight and that the patients 
so treated have no desire to return to the drug. 
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Reddish (5¢), Huizenga (51) and others (52) have reported favor- 
ably on this treatment while Noordhoek Hegt (53) was not favorably 
impressed. Huizenga injected from 1 to 5 cc of serum each time. 
Two of his 10 patients refused morphine after the second injection. 
All of them quickly gained in weight and all of them were free from 
craving in from 6 to 14 days. Huizenga’s conclusions are not convine- 
ing in view of the fact that practically all patients, regardless of the 
type of treatment, begin to gain weight on the fourth day after the 
last dose of morphine, and practically all are free of physical craving 
after from 6 to 14 days. Biggam (43) treated some of Modinos’ 
patients who had relapsed. He tried the blister treatment on 40 
cases, using controls who were treated at the same time by the appli- 
cation of blisters and injections, not of serum, but of a normal saline. 
The only effect that Biggam noticed from the blister treatment was 
that the blister caused considerable discomfort. The two groups 
showed no difference in withdrawal symptoms but both of them had 
considerable discomfort from the blisters. 

Otterloo and Bonebakker (54) employed a method similar to Big- 
gam’s and got the same results. They point out the fallacy of 
Modinos’ antibody theory but think that the blister treatment has 
suggestive value by drawing the patient’s attention away from him- 
self to the painful blister through which he is led to believe that the 
condition from which he is suffering is extracted. Commenting on 
the claim that patients treated by the blister method become sensi- 
tive to opium and are made sick by it, they correctly state that it is 
the usual thing for opium users to become indisposed after the first 
dose. The blister treatment does not differ in this respect from any 
other treatment. 

The virtue of the Modinos treatment is supposed to lie in the anti- 
bodies contained in the serum of the blisters, but the treatment em- 
bodies probably the best treatment known for mild cases of addiction, 
namely, a rapid withdrawal of the opium which is given in small 
doses for a period of 5 or 6 days. Substitution of this treatment for 
definitely harmful treatments has doubtless led in some cases to erro- 
neous conclusions as to the value of the blister serum that would not 
have been made if a series of controls had been treated by the reduc- 
tion method without the blister. 

While employing a 5-day ‘“‘sleep method” in which the patients 
were kept in a semisleep condition through the administration of 
luminal and certain hypnotics, sedatives, and analgesics, Kwa and 
Tan (1/5) lost 2 patients out of 50 treated by them. One attendant 
was required for every two patients treated by this method in order 
to watch for signs of collapse and prevent them from injuring them- 
selves in their ‘‘half awake” state. Even this was not successful as 
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they often ‘‘woke up with cuts and bruises.”’ Naturally, their opium 
smokers who apparently had very light habits did much better under 
a reduction treatment lasting from 3 to 6 days even when they were 
subjected to a blister or two. 

C. S. Mei, director of the Chapei Anti-Opium Hospital, Shanghai, 
has administered the blister treatment to over 5,000 patients. He 
states (65) that the treatment has only a psychological value, and 
apparently he gives it because he feels that the patients’ minds must 
be set at ease by giving them the idea that something tangible is 
being done for them. We have found this psychological factor to be 
very important in the treatment of drug addicts. Any form of treat- 
ment, even though it increases the severity of the objective symptoms 
as so many treatments do, gives the patients a subjective sense of 
relief through allaying the fear so many of them have that nothing 
will be done for them. Intensely apprehensive patients complain bit- 
terly about any type of withdrawal if it is started as soon as they 
enter the hospital, while the same type of patients, if stabilized on 
morphine for a few days until they get used to the environment and 
find that some interest is being taken in them, may then be taken off 
the drug without exhibition of fear and without showing undue sub- 
jective phenomena. We have not found it necessary, however, to 
subject a suffering patient to the added discomfort of several blisters 
in order to ease his mind. 

Autohaemotherapy (injection of blood previously drawn from the 
patient) is another treatment based upon the theory of immunity 
that has been reported upon favorably. Biggam (43) tried this 
treatment on 152 patients and found that it had no effect on with- 
drawal symptoms nor did it have any tendency to prevent patients 
from relapsing, as had been claimed by certain observers. In this 
treatment blood was obtained from a superficial vein and injected 
deep in a muscle, usually in the gluteal region. Injections of from 
2 to 60 cc were made daily for about 7 days. 

A theory (56) of morphinism advanced along with a remedy 
(Rossium) is given by Ostromislenski. This theory makes use of 
immunity and anaphylaxis and is referred to by the author as the 
“anaphylactic theory of morphinism.’’ The treatment has been 
reported upon favorably by Raynor and Bauer (457), and by 
Lambert (58). 

Ostromislenski quotes Bishop’s theory of morpbinism to the effect 
that ‘‘under the action of morphine, the organism of man and animals 
produces a special substance, an antidote’’, which in the free state 
possesses ‘‘the properties of a strong poison” and the severe symptoms 
of morphine withdrawal are due to the action of this substance. 
However, in the systems of addicts this antidote reacts with morphine, 
becoming quite harmless and at the same time rendering the morphine 
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harmless. He says that Bishop’s theory takes care of all the facts 
except one, namely, that a subcutaneous injection or ingestion by 
mouth of a quite insignificant dose of morphine (a mere 0.0001 gram) 
is sufficient to produce a relapse of the disease. Ostromislenski 
further states (69) that ‘this insignificant dose may produce relapse 
even when complete abstinence has continued for a number of years” 
and the patient ‘‘has no idea that morphine has been introduced into 
his organism”, and “‘if the ex-addict does not resume daily injections 
of the opiates he will inevitably undergo, within a few days, all the 
severe withdrawal symptoms which he experienced during his previous 
treatment”’ (60). 

Ostromislenski thinks that the withdrawal symptoms of morphinism 
are due to anaphylactic shock. The mechanism described by him 
is as follows: Morphine produces antigen, the antigen produces 
antibodies which in the absence of morphine unite with antigen and 
produce shock. In support of his anaphylactic theory he states that 
an individual who takes morphine daily will not need morphine to 
prevent withdrawal symptoms until the twentieth day; in other 
words, addiction begins suddenly about this time. The appearance 
of sensitization at a definite time would fit in with the observed facts 
in anaphylaxis produced by an injection of protein substances. 

Ostromislenski’s theory is built upon three errors—namely, that 
the withdrawal symptoms are similar to the symptoms of anaphylactic 
shock; that addiction begins suddenly at a definite time; and that a 
minute dose of morphine given to a former addict will bring on 
addiction with all the withdrawal symptoms. As to the symptoms, 
there is nothing in morphine withdrawal that compares with the 
edema, urticaria, choking sensation, cyanosis, cough, and difficult 
breathing characteristic of anaphylactic shock in guinea pigs, nor are 
the symptoms comparable to those of serum accidents in man. The 
symptoms of anaphylactic shock are produced by the injection of a 
substance to which the organism is sensitive, while the symptoms of 
morphine withdrawal are produced by withholding the morphine and 
are relieved by injections of it. Addiction does not start suddenly 
on the twentieth day as claimed. Both clinical experience and animal 
experimentation show that it develops gradually. The statement 
that a minute dose of morphine given to a former addict will bring 
on addiction with all the withdrawal symptoms would, if true, be 
an important point in favor of the anaphylactic theory. We have 
shown that it is not true by giving morphine to hundreds of former 
addicts without in one case bringing on craving or withdrawal symp- 
toms. However, the fact that Ostromislenski’s theory is erroneous 
does not of itself disprove his claims about Rossium. 

No conclusions as to the value of Rossium can be drawn from Ray- 
nor and Bauer’s cases as these cases all received insulin, a reported 
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specific for drug addiction, together with sodium amytal, intravenous 
glucose, and codeine. Assuming, as we do, that insulin is useless, we 
attribute what slight favorable effect these authors observed to the 
intravenous glucose and codeine as we have found that both of these 
remedies decrease the severity of withdrawal symptoms. 

In order to determine the value of Rossium, Himmelsbach (6/) 
treated four groups of patients as follows: First, abrupt withdrawal 
without any drug medication; second, the Rossium treatment as given 
by Raynor and Bauer omitting the codeine and substituting ipral for 
the sodium amytal: third, the adjuncts to the Rossium treatment as 
given by Raynor and Bauer omitting the codeine as well as the Ross- 
ium and substituting ipral for the sodium amytal; fourth, Rossium 
alone without any drug medication. These four groups showed ex- 
actly the same objective manifestations of withdrawal both in degree 
and kind, but the two groups receiving intravenous glucose had a sub- 
jective feeling of relief from some of the discomforts for about 2 hours 
after the glucose was given. The conclusion was that Rossium had 
no value in the treatment of drug addiction. 


PSYCHOTHERAPEUTIC TREATMENTS 


A conditioned reflex treatment (62) has been reported upon as 
giving favorable results in ameliorating the abstinence symptoms of 
morphine withdrawal. Only a few cases were treated by this method 
and the report is not convincing, especially in view of the fact that the 
morphine was not abruptly withdrawn from the patients who were 
said to be conditioned. There is no reason to suppose that these 
severe, temporary, self-righting, organically conditioned symptoms 
should be favorably influenced to an appreciable degree by psycho- 
therapy. 

Hypnotism has been tried and one author (63), using it more with 
the idea of bringing about permanent cure than of relieving the se- 
verity of withdrawal symptoms, is so favorably impressed that he 
would force all relapsing addicts to submit to hypnotic suggestion in 
order that they might acquire a repulsion for drugs. He had under 
observation for from 9 to 35 days patients who received such treat- 
ment from him. 

Two cases previously shown to be easily influenced by hypnotic 
suggestion with proved strong habits were treated by Dr. Victor H. 
Vogel, a member of the staff of the Lexington hospital. 

The first case was put into a deep trance 1 hour after the last dose 
of morphine. About 12 hours later he began to mumble and groan 
and show other signs of restlessness but he remained asleep 11 hours 
longer and then awoke perspiring and complaining of back and stom- 
ach pains. He was rehypnotized and awoke again in a few minutes 
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and it was found impossible after that to keep him asleep. Sugges- 
tions had been given to him that he would not suffer but he subse- 
quently had the usual objective signs of withdrawal and complained 
a great deal although he thought that he slept better than during 
previous treatments. 

A deep trance was induced in the second case 1 hour after the last 
injection of morphine but he awoke in 30 minutes frightened and com- 
plaining of a dead feeling in his hands and legs. He was reassured and 
put to sleep two more times with the same results after which the 
attempt to carry him through his withdrawal period by hypnosis was 
abandoned. 

Dr. Vogel was not favorably impressed by this treatment. Accord- 
ing to him, even if it reduces to some extent the severity of withdrawal 
symptoms, it is likely to be of limited value as it requires the constant 
presence of the hypnotist and extremely suggestible patients. 


ABRUPT AND RAPID WITHDRAWAL TREATMENTS 


The abrupt withdrawal treatment has been extensively used in 
prisons in recent years. It was, however, advocated by some ob- 
servers as being the treatment of choice as long as 50 years ago. An 
advantage of the treatment is that the suffering is quickly over 
and the patient rapidly returns to normal. It is, however, not with- 
out danger, especially in old or debilitated persons or persons with 
diseased hearts. Some of the specific treatments use abrupt with- 
drawal, or withdrawal in from 24 to 36 hours, which amounts to 
practically the same thing, and the fact that the patients as a rule 
survive in spite of the added burden put upon them by the drugs that 
are given (hyoscine, narcosan) indicates that this treatment can be 
safely used if these drugs are omitted and care is exercised in the selec- 
tion of patients for it. 

Many addicts who present themselves for treatment at the present 
time have weak habits or are already partly cured. This condition 
has prevailed for a number of years and is growing more evident as 
time goes on because it is becoming increasingly difficult to secure 
undiluted drugs illegally and physicians are growing more and more 
reluctant to furnish narcotics to addicts even when they might con- 
sider the cases to be worthy. We find, as a result of this state of 
affairs, that only about 20 percent of addicts have sufficiently strong 
habits when they come in for treatment to justify their inclusion in a 
research program designed to test the efficacy of cures. These weak- 
habit cases do well under abrupt withdrawal combined with certain 
supportive measures—sedatives in moderation, baths, etc., and 
perhaps an occasional dose of codeine for 2 or 3 days. This, we 
believe, is che treatment of choice for such patients provided the heart 
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is in good condition. For addicts with strong habits abrupt with- 
drawal is cruel, dangerous, and unnecessary. Such treatment is 
often given in prisons and sometimes in hospitals because of a feeling 
that the addict does not deserve anything better. This, of course, 
goes along with a general hostile attitude toward the addict that is 
bad psychologically and lays the groundwork for relapse. 

The Mayor’s Committee on Drug Addiction (11) found that patients 
suffered less under rapid withdrawal than under any other form of 
treatment tried by them. In a 7-day withdrawal the patients, after 
being stabilized on morphine, had % of this amount withdrawn each 
day for 7 days; in a 14-day withdrawal the patient, after being 
stabilized, had \, of the amount withdrawn each day; in a codeine- 
morphine withdrawal the morphine was rapidly withdrawn in 4 days 
while codeine was given in 5-grain doses 3 times daily, alternating 
with injections of morphine. On the fifth day 5-grain doses of codeine 
were given every 4 hours and the dose gradually decreased until 
on the seventh and last day of the treatment a total of only 6 grains 
was given. There was less suffering under the 7-day codeine-morphine 
withdrawal than under the morphine alone, and still less under the 
14-day morphine withdrawal. It was found, however, that a pro- 
longation of the treatment caused some trouble because the suffering 
though less intense was more prolonged. 

The method of choice in our experience is a rapid withdrawal except 
for those patients who have weak habits and come in partially cured 
because they have already been deprived of the drug for several days. 
A few doses of codeine given to such patients over a period of 2 or 3 
days is all that is necessary, and it is surprising how little they suffer. 

Many patients are extremely apprehensive of treatment. They 
expect to suffer more than they actually do and some of them fear 
death. It is, therefore, desirable to stabilize all patients with strong 
habits and some of those with weak ones on a few grains of morphine 
a day, usually not more than four, until they get used to the environ- 
ment and grow to feel that they are not going to be treated with 
brutal indifference as so many of them have been treated before. 
It is surprising how such patients calm down under this preliminary 
treatment and go through the withdrawal period, even if it is abrupt, 
without fear and often without complaint. After the patients have 
been stabilized we withdraw them, depending upon the indications, 
in from 4 to 10 days, using codeine or morphine or both drugs in small 
doses. It is desirable to give enough to take the edge off the suffering 
and prevent collapse and we believe as to the latter that no healthy 
person who receives as much as three grains of morphine in small 
doses between the twenty-fourth and ninety-sixth hour of the with- 
drawal period will die from the withdrawal regardless of the length of 
habit or amount of drugs he has been taking, provided he is not given 
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toxic doses of other drugs or subjected to debilitating physical 
therapy. 

Along with the withdrawal the patients are given as many as three 
10-minute warm baths during the day. We find that these baths 
decrease the restlessness. Patients who do not eat well are given 
1,000 cc of 5 percent intravenous glucose as often as three times per 
day. These infusions reduce the weight loss, probably by maintaining 
water balance, and also give a subjective sense of relief from the 
restlessness for about 2 hours. Diarrhea is controlled by 5 grains of 
bismuth subcarbonate three times daily when necessary. If at the 
beginning of treatment the patient is constipated, an enema is given. 
Extensive purgation is never used. The Mayor’s Committee (11) 
treated patients by the use of hypnotics, sedatives, and analgesics and 
found that none of them gave any obvious advantage over abrupt 
withdrawal, and some made the patients worse. This is doubtless 
true in the main when patients are given large doses of these drugs, 
but an occasional dose of any of them, especially at night, will be 
beneficial by promoting sleep. We prefer paraldehyde for this, 
giving from 12 to 20 cc in olive oil by rectum. We have also found 
that sodium bromide given in from 15- to 45-grain doses three times 
daily with 30-grain doses of sodium bicarbonate for 3 or 4 days 
reduces the restlessness of the patients without producing any harmful 
effects. We carefully watch patients receiving bromides so that the 
drug can be discontinued if evidence of toxicity appears. 


COMMENT 


We have shown that all treatments based on theories of the mech- 
anism of drug addiction have been failures. The mechanism remains 
obscure and we have no theory about it but offer the following as a 
partial explanation, not of the mechanism but of some of the with- 
drawal phenomena that depend upon the disorganization of it: The 
functions of the sympathetic nervous system are depressed by mor- 
phine. In chronic users there is a reaction against this depression 
that tends to restore the functions to normal. This functional reac- 
tion increases as the dose of morphine is increased (increased toler- 
ance). When the morphine is withdrawn the reactive mechanism 
designed to counteract poisonous doses of it continues to work for 
some time. This causes powerful stimulation of certain functions 
under the control of the sympathetic nervous system—hence the 
sweating, goose-flesh, increased secretions causing vomiting and 
diarrhea, increased blood sugar from increased outpouring of adrena- 
Jin, raised blood pressure, etc. The fact that this reactive phenomenon 
is peculiar. to addiction to opiates argues for the condition of depend- 
ence rather than mere tolerance. There is also an apparent thyroid 








22 CLINICAL STUDIES OF DRUG ADDICTION 


overactivity due to overaction of a previously depressed thyroid. 
But removal of the check from the sympathetic and thyroid obviously 
does not explain the whole picture. The entire central nervous sys- 
tem apparently reacts in the same way as the sympathetic; therefore, 
in withdrawal more intense perceptions are received by centers that 
are more sensitive to them. Hence the insomnia, pain, restlessness, 
anxiety, etc. The universality of the reaction in the nervous system 
probably explains why drugs specifically acting upon one part of it 
are not generally beneficial. 

It has been shown that many serious investigators and clinicians 
have made errors in clinical observations of withdrawal symptoms of 
opium addiction due mostly to the fact that they have not taken into 
account the numerous variable factors that enter into the study of 
any series of cases. As a result of these errors, useless and even harm- 
ful treatments to control or mitigate the severity of the symptoms 
have been widely used. In order that such errors may be avoided in 
the future we have studied under controlled conditions in a group of 
addicts the abstinence syndrome with the purpose of increasing our 
knowledge of the phenomena of deprivation and of providing an 
impersonal, purely quantitative method of abstinence evaluation 
which would give accurate estimates of the daily intensities of ab- 
stinence and yet be sufficiently simple to permit of wide usage in the 
clinical testing of withdrawal therapy. 

To insure uniformity in withdrawal phenomena we consider it im- 
portant that patients used to evaluate treatments should have not 
only proved strong habits but that before being withdrawn they 
should be stabilized within a certain close range as to daily dosage. 
The patients forming this study were stabilized on from 240 to 340 
mgs of morphine per day. 


METHODS OF STUDY OF THE ABSTINENCE SYNDROME 


Sixty-five addicts were studied during the last week of satisfied 
dependence and the first 10 days following abrupt withdrawal. The 
presence of preestablished strong dependence was demonstrated in all 
these cases prior to the initiation of study. All of these patients were 
studied under the same experimental conditions. Thirty-five of these 
cases received medication following withdrawal which has been shown 
in no way to affect the objective abstinence phenomena. This group 
consists, therefore, of 65 addicts with proved dependence from whom 
narcotics were abruptly withheld and who subsequently exhibited 
characteristic deprivation phenomena which were not perceptibly 
modified in intensity or extent by any of the therapeutic measures 
administered at this time. 

For the purpose of elucidating and measuring the abstinence syn- 
drome, data were obtained daily during the last week of addiction 
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and the first 10 days of abstinence on the following accurately meas- 
urable signs: Rectal temperature, respiratory rate, blood pressure, 
basal metabolic rate, blood sugar, caloric intake, weight, and sleep. 
Measures of rectal temperature and respiratory rate were made three 
times daily. Blood pressure determinations were made at the same 
time each morning before breakfast with the patient in the supine 
position. Basal metabolic rate determinations were made on patients 
in the post-absorptive state after 45 minutes of observed rest in bed. 
Blood sugar determinations were made on samples of venous blood 
drawn at the same time each morning before breakfast. Caloric 
intake was estimated by obtaining the weight of all foods consumed 
(amount served less the remainder) and the use of standard tables 
giving the caloric values of various foods. Weight, stripped, was 
determined at the same time each morning on a “silk scale’? accurate 
to 10 gm. Sleep was estimated by observations made at half-hourly 
intervals throughout the entire period of study. Observations for 
the presence of the non-accurately measurable signs of abstinence 
were made three times daily throughout the entire period of study. 

The data obtained were subjected to the following statistical treat- 
ment for the purpose of determining the significance of abstinence 
deviations from addiction levels. Addiction means were determined 
for each of the accurately measurable signs in every case. The group 
addiction means are the means of the case addiction means. The 
group addiction means were then compared with the group means 
for each day of addiction and abstinence through the use of critical 
ratios. Critical ratios of three or more are considered to indicate 
statistically significant differences. The complete data are presented 
in tables 1 to 10.3. The daily abstinence means were plotted graphi- 
cally by using the respective addiction means, except for weight, as 
the ordinate base lines. Abstinence weight deviations were plotted 
from the last day of addiction because of the consistent gain in body 
weight during the stabilization period. These graphs, presented in 
figure 1, show the direction and extent of the daily abstinence devia- 
tions, and whether the differences between the addiction and daily 
abstinence means are statistically significant. These graphs were 
prepared in such a manner that the maximum deviations, in each 
measure, are of about the same ordinate extent. The abscissae 
intervals indicate days following withdrawal, and are equal in all 
graphs. 


A QUANTITATIVE METHOD FOR ESTIMATING OBJECTIVE ABSTINENCE INTENSITY 


The desirability of a simple, impersonal, quantitative method for 
estimating the intensity of the composite abstinence syndrome has 
been discussed in a previous report (6/). It is felt that the method 


See footnote 5, page 25. 
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to be described meets these requirements satisfactorily, since its scope 
is sufficiently broad to include the prominent effects of withdrawal, 
and since the measures involved are limited to common hospital pro- 
cedures. The use of this method requires adherence to a program 
best suited to this type of investigation. The program outlined below 
is felt to meet the research requirements of the withdrawal treatment 
problem, and to be adaptable to most institutions: 


1. Hospitalization and segregation of the patients to be studied are necessary 
in order to control all of the factors which might influence the study. Preven- 
tion of the introduction of narcotics is essential. 

2. Demonstration of the presence of definite physical dependence in all patients 
on whom withdrawal treatment studies are to be made is essential to the validity 
of the studies. This is accomplished by withholding narcotics until the depriva- 
tion phenomena set in and reach a marked intensity. Most patients will under- 
stand that it is necessary to establish a diagnosis before instituting treatment 
and will submit to a 24- to 30-hour period of abstinence for diagnostic purposes. 

3. A stabilization period of at least 1 week prior to the withdrawal of all nar- 
cotics and the beginning of the treatment to be evaluated is desirable. During this 
time the dependence requirement is met by the administration of the minimum 
amount of morphine, or one of its derivatives, necessary to prevent appearance 
of objective evidence of abstinence. It has been found that equal doses of 
morphine administered subcutaneously at 6 a. m., ll a. m., 5 p. m., and 10 p. m. 
satisfy dependence satisfactorily no matter what drug, route, or interval the 
patient had been accustomed to prior to admission. The actual requirement 
is usually much less than the patient thinks, but must be ascertained by trial. 

4. Narcotics should be withdrawn abruptly and the last dose should be given 
at the same hour in all cases. In this study, the last doses were always given at 
10 p.m. It is not advisable to start withdrawal of many cases at the same time. 
We believe that it is better to start the withdrawals separately at not less than 
2-day intervals, since this facilitates more thorough observation and treatment 
of the individual case, and affords the others the opportunity to observe for 
themselves that the abstinence syndrome is not so severe as they had imagined. 

5. Control cases receiving no treatment should be studied at regular intervals. 

6. The presence or absence of the following nonaccurately measurable signs 
of abstinence, to a significant extent, should be recorded three times daily through- 
out the entire period of study: 


Yawning. Anorexia.‘ Goose-flesh. 
Lacrimation. Dilated pupils. Restlessness. 
Rhinorrhea. Tremor. Emesis. 
Perspiration. 


Formal examinations for these signs should be made three times daily at 6 a. m., 
2p.m.,and7p.m. Rectal temperature and respiratory rate should be measured 
at the same times. Blood pressure (supine position), and weight (stripped) 
should be measured at the 6 a. m. observation. 

7. From the accurately measurable and nonaccurately measurable signs the 
daily intensity of abstinence is determined in the following manner: 

Abstinence fever, hyperpnoea, and elevation of systolic blood pressure are 
scored on increases over their respective addiction means. Temperature and 
respiratory rate values for each day are the averages of the three daily determina- 


4 Anorexia may be scored either when the total caloric intake for a day is 40 percent less than the addiction 
mean, or as a poor appetite when appetite is estimated as good, fair, poor, or none. 
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tions. Weight loss is measured from the last day of addiction. The following 
numerical values have been assigned to the signs of abstinence observed and 
measured: 

The scores for accurately measurable signs of abstinence are as follows: 

Fever: 1 point for each 0.1° C. (rectal) rise. 

Hyperpnoea: 1 point for each respiration per minute increase. 

Systolic B/P: 1 point for each 2 mm Hg rise (up to 30 mm). 

Weight: 1 point for each pound loss (or 2.2 points for each kgm). 

The scores for the nonaccurately measurable signs of abstinence are as follows: 


Yawning______- 

Lacrimation____\|1 point only for any of these signs observed on any 
Rhinorrhea _ - - - - 1 day. 

Perspiration _ — - - 

Anorexia_-____--) 

Goose-flesh-_---- - 3 points only for any of these signs observed on any 
Dilated pupils__- 1 day. 

, ee 

Restlessness____- 5 points only in 1 day. 

oe 5 points for each emesis observed. 


The score for any 24-hour day is the sum of these points. 
RESULTS AND DISCUSSION OF QUANTITATIVE METHOD 


The composite intensity of abstinence exhibited by the 65 cases 
studied has been scored by both the quantitative method outlined 
above and by the method of estimated degree described in previous 
reports (64) (65) (66). Comparisons of these methods are made in 
table 1 and in figure 1 (intensity of abstinence). It will be seen that 
the quantitative point method corresponds quite closely to the method 
of estimated degree through the fifth day of abstinence, and that it 
shows recovery to be slower thereafter. 

Following withdrawal significant changes (fig. 1 and tables 2 to 
10) * in caloric intake, blood sugar, rectal temperature, respiratory 
rate, blood pressure, basal metabolic rate, and sleep took place. 
Changes in blood sugar and caloric intake were not statistically sig- 
nificant after the fourth and sixth days of abstinence, respectively. 
Changes in body weight were not statistically significant. The rest 
of the measures studied showed significant changes through the tenth 
day of abstinence. 

Following the abrupt withdrawal of morphine and its addictive 
derivatives from addicts who have acquired physical dependence there 
occurs a very characteristic group of signs and symptoms which have 
been termed the “abstinence syndrome.’”’ Many of the signs of 
abstinence represent measurable deviations from addiction levels. 
The addiction levels are within normal limits, but may or may not 

5 The complete data in tables 2 to 10 are not given here. A composite result of these tables showing the 


means, standard deviation, standard error, standard error of the difference, and the critical ratio are given. 
The complete tables will be furnished by the authors upon request. 








26 CLINICAL STUDIES OF DRUG ADDICTION 


represent the individual normal levels. Most of the measurable 
abstinence deviations are statistically significant for at least 10 days 
after withdrawal. Whether this indicates the assumption of new 
levels or incomplete physical recovery cannot be determined by this 
study, but we believe that recovery is not complete in 10 days. 
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The change in body weight which takes place following withdrawal 
would seem to be statistically nonsignificant since the critical ratios 
are all below three. The reason for this is felt to be that body weight 
is the only one of the measures studied which showed wide individual 
variation, and hence gave relatively large standard deviations. All of 
the cases lost weight following withdrawal. 
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TaBLe 1.—Daily intensity of abstinence 
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SUMMARY AND CONCLUSIONS 


Types of treatments of the abstinence syndrome of opiate addiction 
are presented and discussed. 

No adequate theory of the ultimate nature of opiate addiction has 
been presented and treatments based on theories have been failures. 

Tolerance of opium and physical dependence upon it are self- 
limited and quickly disappear when the opium is withdrawn regardless 
of what treatment is given for it. 

Sudden or too rapid withdrawal may cause deatb but unwise treat- 

ments have contributed to most withdrawal deaths. 

_ The treatment of choice for patients with strong habits, based on 
present knowledge, is rapid withdrawal, in 14 days or less, supple- 
mented by certain supportive measures. 

Patients with mild habits respond very well to abrupt withdrawal, 
together with a few small doses of codeine and supportive measures. 

About 80 percent of addicts of the present day have such mild 
habits that they are unsuitable for testing the value of treatments. 

The intensity of withdrawal symptoms varies in addicts with the 
same degree of tolerance. 

Only objective symptoms of abstinence are valuable in measuring 
the intensity of the symptoms. 

A quantitative system for measuring abstinence is presented based on 
accurately measurable and nonaccurately measurable objective signs. 
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